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Continued Examination Under 37 CFR 1.114 

A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1 .1 7(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 1 5 
October 2009 has been entered. 

DETAILED ACTION 

This Office Action is in response to the amendment filed 15 October 2009. 

Claims 1-126 have been cancelled. 

Claims 127, 132, 136 and 137 have been amended. 

Claims 127-137 are pending and currently examined. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. §1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 



WITHDRAWN REJECTIONS 
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The rejection of claims 127-130, 133, 136 and 137 under 35 U.S.C. §103(a) as 
being obvious over Sullenger et al. (US 2003/0083294 A1 , filed 25 May 2001 ) is 
withdrawn in response to Applicants' amendment. 

The rejection of claims 131 and 132 under 35 U.S.C. §1 03(a) as being obvious 
over Sullenger et al. (US 2003/0083294 A1 , filed 25 May 2001 ) in view of Griffin et al. 
(US 5,756,291, patented 26 May 1998) is withdrawn in response to Applicants' 
amendment. 

The rejection of claims 133-135 under 35 U.S.C. §1 03(a) as being obvious over 
Sullenger et al. (US 2003/0083294 A1 , filed 25 May 2001 ) in view of Gold et al. (US 
5,763,173, patented 9 June 1998, No. A28 in IDS filed 22 May 2006) is withdrawn in 
response to Applicants' amendment. 

Response to Arguments 

Applicant's arguments have been considered but are moot in view of the new 
grounds of rejection. 

NEW REJECTIONS NECESSITATED BY AMENDMENT 

Claims 127-133, 136 and 137 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Cubicciotti et al. (US 6,287,765, B1 , patented 1 1 September 2001 , 
hereinafter "Cubicciotti"). 
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The instant claims are directed to a method for identifying an aptamer regulator 
comprising: 

(a) providing a target and a target partner that do not bind to each other; 

(b) contacting a mixture of nucleic acids with a target and a target partner under 
conditions that disfavor efficient binding between the target and the target partner; 

(b) partitioning nucleic acids bound to a target-target partner (T/TP) complex from 
unbound nucleic acids; and 

(c) retaining the nucleic acids bound to the T/TP complex, thereby identifying an 
aptamer that binds to a target, wherein binding of the aptamer to the target increases 
the binding affinity of the target for the target partner relative to when the target is not 
bound by the aptamer. 

The claim limitation of binding between a "target" and "target partner" reads on 
members of a recognition pair, functional coupling between nonolignonucleotide 
molecules, multimolecular devices, ligand-receptor binding, and prodrug-target binding. 
The claim limitation of "aptamer regulator" reads on any non-naturally occurring 
nucleotides, defined sequence segments, synthetic oligonucleotides or nucleic acids. 

Cubicciotti discloses various methods of selecting apatmeric and catalytic 
nucleotides for assembly of functionally coupled multimolecular devices (col. 1 1 , lines 
46-54) and of selecting synthetic heteropolymers (Abstract), aptameric multimolecular 
complex (col. 14, lines 30-37) or nucleotide templates (col. 3, lines 23-57) for binding 
two different nonoligonucleotide molecules (col. 14, lines 30-37) such as a ligand- 
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receptor complex (col. 163, 5-49), which includes selection from a highly diverse nucleic 
acid library (meets the limitation in claim 129), isolation (including the steps of 
"partitioning" and "retaining" in claim 127c and 127d), characterization, and sequencing 
of the individual selected nucleotide as well as screening (meets the limitation in claim 
137) for a defined sequence segment capable of binding a complex comprising two 
molecules (col. 162, lines 63-67). Cubicciotti also discloses that the mixture of 
nucleotides can be designed to specifically bind nonoligonucleotide target molecules 
with high affinity (claim 128 limitation) (col. 3, lines 27-30). Cubicciotti further discloses 
that a selection method further comprises immobilized selected target molecule (col. 
255, lines 37-38) or immobilized ligand of a ligand-receptor complex (col. 163, line 29), 
removing the retained nucleic acids from the target molecule (col. 255, lines 41-42) and 
amplifying the retained nucleic acids (limitation in claim 136) (col. 255, line 52; and col. 
163, lines 47-48). 

Although Cubicciotti does not explicitly disclose that the target and target partner 
do not bind to each other in the absence of an aptamer (claims 127a limitation) and that 
the conditions disfavor binding between the target and the target partner (claim 127b 
limitation), Cubicciotti clearly suggests combining the selection of a first aptamer binding 
to a first nonoligonucleotide molecule, which can be the claimed target, and the 
selection of a second aptamer binding to a second nonoligonucleotide molecule, which 
can be the claimed target partner, for the purpose of assembling the two molecules in 
close distance for coupling function. The disclosed strategy of nucleotide-directed 
molecular assembly involves the selection of a synthetic heteropolymer comprising a 
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synthetic aptamer attached to a defined sequence which may comprise an aptamer (col. 
6, lines 29-37) so that the heteropolymer can recognize a first and a second 
nonoligonucleotide molecule nonoligonucleotide molecule (col. 6, lines 7-28). This 
synthetic heteropolymer serves as a template for assembling two specific recognition 
paired partners within functional coupling distance (col. 4, lines 33-67). It is immediately 
apparent to one skilled in the art that this synthetic heteropolymer, especially in the 
application of multimolecular drug delivery system which delivers prodrugs to receptor- 
targets (col. 1 1 , lines 6-1 5), would meet the limitation of an aptamer regulator that binds 
to a target and a target partner under conditions disfavoring binding between the target 
and target partner. 

It would be obvious to one skilled in the art at the time of invention to select for a 
synthetic heteropolymer, such as the claimed aptamer regulator, from a diverse pool of 
nucleic acids comprising a first aptamer that recognizes a target and a second aptamer 
that recognizes a target partner, under conditions that the target and target partner do 
not bind each other in the absence of an aptamer regulator, with the predictable results 
of the aptamer regulator binding to both the target and target partner to form a multi- 
molecular complex. There would have been a reasonable expectation of success 
because Cubicciotti specifically discloses an "aptameric multimolecular complex" that is 
a synthetic heteropolymer comprising two different aptamer molecules directly attached 
or conjugated to one another or indirectly attached via a linker that joins the aptamers to 
form a discrete heteropolymeric structure capable of specifically recognizing two 
different nonoligonucleotide molecules (col. 14, lines 30-37), given Cubicciotti's 
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suggestion of selecting a synthetic heteropolymer under conditions of variable and 
increasing stringency and/or selection pressure (col. 32, lines 60-61) from an 
experimental or willfully designed pool, mixture, population, library or assortment of 
sequences, preferably a diverse pool, mixture, population, library or assortment (col. 85, 
lines 47-51), wherein a first library can be coupled to second library to evolve a mapping 
library of nucleotides that recognize the selected population of nonnucleotide molecules 
(col. 106, lines 24-67), and given Cubicciotti's suggestion of detecting the signals from 
functional coupling between preselected recognition partners (col. 139, lines 15-45) for 
screening for nucleotide templates that bind or attach the recognition partners. 

It would be obvious to one skilled in the art at the time of invention to modify the 
Cubicciotti method to immobilize the target partner (limitation in claim 130) instead of 
the target and to remove the retained nucleic acids from the T/TP complex (limitation in 
claim 133) instead of from the target for the ease of selection, isolation and screening of 
desired aptamers binding together the target and target partner. One skilled in the art 
would obtain predictable results of immobilizing the aptamer-target complex because 
there is a finite number of solutions, which is immobilizing either of the two members of 
the target complex, the target or the target partner. 

Cubicciotti further suggests a step of counter-selection (which is the same as 
negative selection) against a selected ligand and receptor before the selection for 
identifying synthetic oligonucleotides that bind to a ligand-receptor complex (col. 163, 
lines 3-4). It would be obvious to one skilled in the art at the time of invention to modify 
the Cubicciotti method to so as to include a further step of negative selection (limitations 
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in claims 131 and 132) of partitioning target partner-bound nucleic acids from unbound 
nucleic acids and retaining unbound nucleic acids prior to the selection for aptameric 
multimolecular complex (which is functionally the same as the claimed aptamer 
regulator) binding two different nonoligonucleotide molecules (which include the claimed 
target and target partner). One having ordinary skill in the art would have been 
motivated to make such a modification to remove the undesired nucleic acids that bind 
only target partners to quantitatively titrate the stringencies of the pool or library of 
nucleic acids, as suggested by Cubicciotti (col. 160, lines 46-67), in order to increase 
the efficiency of the selection method. There would have been a reasonable 
expectation of success, given the example of a nucleic acid library counterselected 
against a selected ligand and receptor and then selected for defined sequence 
segments capable of specifically binding the bound ligand-receptor complex in such a 
manner that the selected defined sequence segment binds neither the labeled aptamer 
ligand nor the free target receptor (col. 163, lines 1-49), as taught by Cubicciotti. Thus, 
the invention as a whole was clearly prima facie obvious to one of ordinary skill in the 
art at the time the invention was made. 

Claim 134 is rejected under 35 U.S.C. §1 03(a) as being unpatentable over 
Cubicciotti etal. (US 6,287,765 B1, patented 11 September 2001 , hereinafter 
"Cubicciotti") in view of Gallivan et al. (US 2003/0064931 A1 , effectively filed on 28 
September 2001 , hereinafter "Gallivan"). 
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The instant invention further limits the step of removing the retained nucleic acids 
from the target-target partner complex by eluting the nucleic acids with free excess 
target. 

The disclosure of Cubicciotti is set forth above. Cubicciotti does not specifically 
disclose the approach of eluting the nucleic acids with excess free target. 

Gallivan discloses eluting the bound nucleic acids with excess free target (p. 5, 
[0043]) in a method of partitioning RNA molecules bound to a target molecule 
immobilized to a resin in a chromatography column. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the selection method disclosed by Cubicciotti so as to 
further include the step of eluting the nucleic acids with free excess target, as taught by 
Gallivan, with a reasonable expectation of success because this elution technique is a 
routine procedure known in the art of aptamer selection. Thus, the invention as a whole 
was clearly prima facie obvious to one of ordinary skill in the art at the time the invention 
was made. 

Claim 135 is rejected under 35 U.S.C. §1 03(a) as being unpatentable over 
Cubicciotti et al. (US 6,287,765 B1 , patented 1 1 September 2001 , hereinafter 
"Cubicciotti") in view of Gold etal. (U.S. Patent No. 5,763,173, patented 9 June 1998, 
No. A28 in IDS filed 22 May 2006, hereinafter '173). 
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The instant invention further limits the step of removing the retained nucleic acids 
from the target-target partner complex by eluting the nucleic acids with an agonist 
competitor to the target. 

The disclosure of Cubicciotti is set forth above. Cubicciotti does not specifically 
disclose the approach of eluting the nucleic acids with an agonist competitor to the 
target. 

Gold patent '173 discloses the specific procedure of eluting bound DNA aptamers 
with tRNA (column 9, lines 15- 26). The tRNA is a competitor to the target DNA 
polymerase (col. 9, line 17). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the selection method disclosed by Cubicciotti so as to 
further include the step of eluting the nucleic acids with an agonist competitor to the 
target, as taught by the Gold patent, with a reasonable expectation of success because 
with a reasonable expectation of success because this elution technique is a routine 
procedure known in the art of aptamer selection. Thus, the invention as a whole was 
clearly prima facie obvious to one of ordinary skill in the art at the time the invention was 
made. 

Correspondence 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Louise Humphrey whose telephone number is 571-272- 
5543. The examiner can normally be reached on Mon-Fri, 9am-5pm. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Robert Mondesi, can be reached on 571-272-0956. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/L H./ 

Examiner, Art Unit 1648 

/Jeffrey S. Parkin/ 

Primary Examiner, Art Unit 1648 
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